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ABSTRACTS 

Disclosed * n * the oil/water mixture yields a current output which can be 

plotted on one of two distinct, empirically or theoretically derived, 

SOEHgl curves, One ot the jSj^lffgj curves represents oil being in the 

continuous phase and the other- gjggig! curve represents water being in the 

c a n t i r t u o u s p h a s e « A fy«7uTsiBggEfii5IS i s u s e d t o d e t e r m i n e w h e t h e r t h e o i I o r 

the water is in the continuous phase to thereby select the proper 6feBd& 
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curve on which the energy absorption is plotted. Each of the curves h« 
energy absorption properties of the media. 



the 



SUMMARY s 



BSUM < 5) 



There are in the prior- art 
to measure water content in 
the. 



of instruments which have been used 

oil/water m i >: t u r e * Most o f s u c h i n s t r u m e n t s 



in 



SUMMARY 3 
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BSUM (6) 

A relatively typical capacitance fgfjplgiP for use in determining oil/water 
ratios is found in U.S. Pat. No, 3,200,312 to Callahan- Callahan relies on 
the measurement of the mixture's dielectric constant- As such, the tBlMfcM=l 
must be non-functional when water is in the continuous phase. 

SUMMARY t 

BSUM (7) 



Y & t a n o t h e r c a p a c i i a n c e t y p e fsT^Sf^ i s t a u g h t i n U » S B P a t « No „ 3 , 0 2 5 , 4 6 4 

to Bond, The Bond issfiKflaE is designed specifically for- pipeline use where 
there is typically low water content and oil is in the continuous phase, 
t hi a t o u i - p o s e , t h e B o f d fgf5fflgl£ } w 1 1 1 f u n c t i o r. a d e cj u a t e I y , H o w c? v e r , because 



For 
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the Bond is a capaMance 

m i m I; u r e s w h e r e w a t e r b e c: o < n e s t h c 



j9 *t will not 
c o n t i n u o u s p h ase. 
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SUNMARYs 

BSUM (8) 



Still another prior art capacitance im^&g is shown in U.S. Pat , No* 
3,523,245 to Love et sL It has the same shortcomings as the prior art. 
references mentioned above. In -fact, FIB. 2 of the Love et al patent depicts 
a graph for water fraction versus fanggsSSflgl capacitance. It is noted that the 
water fraction portion of the graph does not go above 0,5, In -fact, the- 

that when the water 1 -fractions get above 0*5, the water tends to separate 
30 SEP 91 08; 13:; 59 U„s" Patent & Trademark Office P0037 
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BSUM (8) 

out and the capacitance quickly approaches the ftasa%Eg£=i at free wato?t-„ 

SUMMARY; 

BSUM < 1 1 ) 

Yet another net oil ggSfflgCTSti^ is described in U,9, Pat.. No, 3,385>108 to 
Rosso. Rosso relies on a capacitance fgjftfglSi^ and does not teach the use of 
a d i g i. t a I 1 i r \ e a r ize r o r any m e a n s of o v e r c o m i n g t h e jump i. n the e I e <:: t r i caL 



SUMMARY =; 
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BSUM (12) 

Another typical capacitance mw%%^ having the same inadequacies as those 
{3regsi=jgi mentioned above is found in U.S„ Pat. No,, 3,006,189 to Warren et 
ai . 

SUMMARY s 
BSUM (21 ) 

Briefly t , detailed description, claims and drawings set forth 

here i n a f t e r a 7 h e s e f e a t u r es, o b j e c t s a n c:i advantage s are a c: c o m p 1 1 s h e c:i b y 
u t i 1 i z i n g a m i c: r op roc esso r or- ^m^t^^M c i rcu i t wh i c h i s ab 1 e to 
distinguish between oil being in the continuous phase and water being in the 
30 SEP 91 08s 14: 16 U.S, Patent & Trademark Office P0039 
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BSUM (21 ) 

continuous phase » 

SUMMARY: 

BSUM (22) 

As noted earlier, the step jump occurs -n the when the mixture 

changes over from oil being in the continuous phase to water being in the 
continuous phase. It is very desirable? to eliminate this step jump from the 
fflefltei and to linearize* the two distinct curves. 

SUMMARY; 
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It „ , „ a conductivity meter- or energy absorption detector usual Ay in 
units of mill i amps of output. This information is fed to a f^^~£g%^lf£g^ to 
b e 1 e c t o n e o f t w o m e m o r i o? s f those being where wace r is in the c o n t i n u o u s 
phase and whore oil is in c 

DRAWING DESCs 

DRWD (2) 

FIG« 1 is an elevational view of a f^TOil^ and oil /water- men i tor as used 
i n c: o r "i j u n c t i o n wit h t he press n t 1 n ventio n * 

30 SEP 91 08514*31 U„S. Patent 8< Trademark Office P0041 
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DRWD (2) 
DRAWING DESC : 
DRWD (3) 

FIG, 2 is a schematic diagram of the flow of jafggiiffi through the apparatus 
o f t h e p r e s e n t i r j v e n t i o n . 

DETDESCe 

DETD (2) 

Turning first to FIB, 1 and there is shown a ianagjSl^ 10 mounted within a 
30 SEP 91 08 s 14 s 38 LLS.. Patent 8< Trademark Office P0042 

US PAT NO: 4,774,680 LI 0s 1 of 4 

DETD (2) 

conduit i2„ Elnergy is transmitted into the medium from oil /water monitor 14 
through fg^Ejaj^ 10 n In such manner^ oil/water monitor 14 can measure the 
electrical properties of the media flowing through conduit 12, Typically,, 

DETDESCa 
DETD < 4) 

The u B « the continuous phase to water being in the continuous phase. 
Because the location of the step is affected by a tmin\m£=xfi of variables, it 
can be difficult to determine precisely what pecentags of water is present* 
30 SEP 91 08:. 14s 46 U.S. Patent & Trademark Office P0043 
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DETD (4) 

DETDESC' 

DETD (7) 

Still , . „ current generator .15, a capacitor 17 and an ammeter 19. The 
capacitor 17 should be in the form of a &mgt§& instated into the 
ISMIS]" The ammeter 19 measures current LI] so that when water is in the 
c o n t i n u o u s p h a. s e t h o c i. r c u i t r: z\ r i b e d e f • i n e d b y ■ 



DETDESC i 
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DETD < 12) 
where? 11 j " 
11 c" r ep ret 
there can 



rep re sen t i ng 
DETDESC: 



is the square-? root of -1, "w" represents the radial -frequency and 
enbs capacitance of the Ejgj%5l5X5 with the mixture inside it u Thus 
be theoretically derived two distinct curves or equations 
s o m e e I e e t r i c: a I p r o p e r t y . 



DETD (16) 

where is in the continuous phase. As mentioned earlier., the 

constituent which is in the continuous phase is affected by a flMrngf^M of 
o t h e r v aria b 1 e s « T h e r e f o r e 5 it is probably s i f n p 1 e r- t o u s e t h e emp i r i c ally 
generated curves shown in FIG* 3» 
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DETDESC 2 



DETD < 17) 



The 16 which allows the device of the present invention to be 

calibrated. From the zero to span adjuster 16 the [q^ags is transmitted to 
an anal a g t o digital c o n v e r t e r 1 8 a n d t o a r^CTlMfMgllggl 2 0 . T h e 

20 uses this information to select one of two memories* There 



:on binuous water phase memory 22 and a. 



DETDESC s 
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P0046 



The a 
step jump 
ac tua 1 i ty , 
measured e 



have been projected past the points where they 
27 as shown by the dashed lines, The E^Tnl^fa^TOfai 20 

a m i c r o p r o c e s s o r o r o t h e r c o m p u t i n g device w h i c h 
1 e c t r i c a 1 s i g n a 1 s h o w n i n F I G . 3 a s c u r rent w i t hi 
If the 



in tersest 
is, in 



the 



the 



P reset 

*y 5 milliamps* If the measured current is greater than the 

preset k^HMSk then water is in the continuous please and the 
F^pMggin^&ii^ 20 selects water continuous phase memory 22 with 

plotted as the up^per mi 1 1 iamperage curve 23. If the measured current is less 
t h a 1 1 t i "i e p i - e s e t j%&\jM=j 9 t hi e n t hi e a i I i s i n c h e c ont i n u o u s p hi a s e a n d t h e 
fig=ffi¥3£Sfl^j^ri 2 0 s e i e c: t s o i 1 c o n t i n u o u s p hi a s e m e m o i y 2 4 c o n t a i n i n g [olM^ 
p 1 o t ted as t h e I owe r m i 1 1 i amp e r ag e curve 25 . 

30 SEP 91 08s 15*22 Lk S. Patent & Trademark Office P0047 
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DETDESC .4 



DETD < 19) 



The transmitted from the oil/water monitor 14 provides the 

20 with the amount of current measured so that the 
20 can mmtfmtm that to the preset ^mm , 



DETDESC 



nt'm f>r,i\ 
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DETD < 20) 

Depending on which continuous memory 22 or 24 is selected, the SEB13 is 
transmitted from analog to digital converter IS to that particular phase 
memory 22 or 24 where the amount of- , * cut-rent is used to determine the 
percentage of water present by way of curve 23 or curve 25, The digitized 
Si^KE* representing the percentage of water present is then transmitted to 
multiplier 26 and simultaneously , to a digital to analog converter 28, The 
gggjgg? from the digital to analog converter 28 is then transmitted to a 
meter 30 where the percent of water can. 

DETDESCe 

DETD (21 ) 

B05$EF29i m± 115:: 40 U.S. Patent & Trademark Office P0049 
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DETD (21 ) 

The „ „ * 36.. Gross flow totalizer 36 keeps a running tabulation of the 
total volume pumped through conduit 12. The gross flow ^i^fgj transmitted 
from flow meter 32 to multiplier 26 is multiplied by the p^rcentas^ of water 
(jfejjgt transmitted to multiplier 26 from memories 22 and 24, The gjgjjgf 
is then transmitted from multiplier 26 simultaneously to net water totalizer 
38 and to subtracter 34. Net water totalizer 38, 

DETDESC s 

d 110 2-4 kwic 
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SUMMARY ^ 
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BSUM (3) 

Recsntly v * . u medical diagnostic systems, there has been known a system 
including a device for processing an image signal transferred from a 
&r£Tfflgraigllfg tomography apparatus (X-ray CT) or a nuclear magnetic resonance 
rtaftristfiagfl tomography apparatus (NMRCT) using a HSBBsWaai to thereby 
obtain a clear image of a portion of the patient's body. The system further 
i n c 1 u d e s a d e v i c e r e s p o n s i v e « 

SUMMARY; 

BSUM (4) 

Far « - <■ magnetic resonance < which has the advantage of no radiation 
30 SEP 91 08*16; II U,5, Patent 3c Trademark Office; P0052 
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BSUM (4) 

ha^rd) and which is particularly suitable for detecting the state of 
gaggfffg^j in the patient's body. 



SUMMARY: 
BRUM ( n • 



Further, there is a n 
examp le, by i nc reas i ng 
about 1000, In such a case, a 
o i % d i n a r y 1 1 i 9 h - f r e q u e n c y c: a h 1 e 
o f t h e image signal a re sue hi t hat. 
c: i r c: u it, the i m a g e d i s p lay d e v i c e , 



image density to 
of scanning lines 
su f f i e i en t band w i d t h 
Mo:"bdvei% the 

in the case? where 
and. 



ade greater, for 
m about 500 to 
r i n a t h e ob t; a 1 n ed la s i n g 



the? video convert ing 
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DETDESCs 

DETD<3) 

In u 
sc in t i 1 la tor 
of an NMR--CT 

DETDESCi 

DETD<4) 



it is possible to use known devices* for exa: 
and phoLomult ipl ier of an >i--rav CT system, a 
system, or the image intensivier of an X-ray 




head 



mi; 08s 16s 27 
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DETD \4> 

The „ u * in which image processing such as image reconstruction, 
gradation conversion, rreguency enhsficsment, addi t ion/subtraction , and th< 
lii::e are performed by a g^^^^g, The output of the device 30 is applied 
to a video signal converting circuit 40 and is converted thereby into, 

DETD ESC:. 

DETUQ0 5 



Further, , „ other hand, the 0/E converter can be constituted of 

light-detecting element (for example, a photo diode), an amplifier, a 
m^ui^i^l^mM , and a level c on v e r t i n g c: i r c:: u i t , L i g h t e n t e r i n g t hi e 0 / E 
c o n v e r t e r t h r o u g h a n o p t i c a 1 f i b e r i s c o n v e r t e d i n t o a c u r r e n t s i g n a 1 
30 SEP 9i 0G:-16:38 U„S» Patent & Trademark Office 



by the 
P0055 
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DETDi i0> 
photo died 



in t e r face 



e o r the like, amp 1 i f i ed 
, and converted to have i 
cond i t ions. 



li s i n g t h e a m p 1 i f i e r , tjrf»tiii¥^tf=¥Jl b y t hi s 

1 level satisfying predetermined 



DEYDESCi 



DETD (IS) 



In , . , for example, loading of a film cassette or a power switch v 
photography switch 62 for performing exposure, a frame f£Mfn?£f^a setting 
switch 63 for selecting the iFCTHl^aa of frames to be recorded on the sheet 
of fi,m, a photographic order setting switch 64 for selecting the order, 

unit 82 for indicating a selected photography condition channel, an 
30 SEP 91 08: 16^48 U.S. Patent i Trademark Office 
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indicator unit 33 for indicting a set photographic -format (the fgffljffiSSSiTj of 
photographic frames, the photographing order, etc*), an indicator unit 84 
i n d i c a t i n g t h e &MTrl5X^ o f a v a i 1 a b 1 e p 1 i o t o g i" a p h i c f i 1 f n s , t a n i n d i e a t a \ ~* u n i t 
85 for indicating the tlifflfiftaS^ of photographic frames, a brightness 
&mm& indicator unit 86, a contrast indicator unit 37, and a 

negat ive/posit ive indicator- unit 88. 

DETDESCe 



for 



DETD (20) 

Referring w „ „ an image of 1000 or more scanning lines per screen both 
electro-optical ly and opto-elec t r ica 1 }.y, and which have improved frequency 
30 SEP 91 08s 16:58 U.S. Patent & Trademark Office P0057 
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An optical fiber cable thus-manufactured was ^snffllgflf^i with conventional 
high-frequency cables, and the results described in the table below were 
oh tained* 



DETDESCs 
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In order to corroborate these characteristics, a video signal containing a 
large faiOTflSgggjjj of scanriing lines, such as 1084/60 H?., was transmitted 
through E/G and G/E converters connected at the opposite ends of. « » a 
1 e n g t ! i o f i k rru It was to u n d that no a 1 1 e n u a t i o n i n t h e h i g h f r e cj u e n c: y b a n d 
a n n o v a r i a t i o n i n [Uli&sfHj frg w^j^ia^ifgg^iE?a^ c o u 1 d b e m e a s u. r e d i n t I** e 
c able a c c o r d i n g t o t h e pre s e n t i n v e n t i o n s a n d h e n c e t h e image at t h e 
transmitter side could. 



DETDESCs 
DETD (30) 

00sSEI?0$l 03s 17: 13 U* EL Patent 8< Trademark Office 
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DETD < 33) 

(b) M « , device is provided on the console side., 
perform photography more surely so as to reduce the 
rai lures. 



P0059 



it is possible to 

o t p h o t o 3 r a p h y 
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ABSTRACT 2 

M e t hi o d s , a p p a r a t u s a n d s e n s o r s a r e d e s c: r i b e c:i f o r d e t e e t i o n o f s p e c i f i c: 
ligands in a raSftftia sample by measuring I igand-spec i f i c changes in the 
bulk electrical conductance (or resistance) of a fixed test volume: with 
a n t i 1 i g a n d o r » „ 

30 SEP 91 08:I7t22 ^ U.G, Patent & Trademai^bf f ic© P0060 
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BSUM (2) 



This « « r analytical methods and apparatus:, more particularly to 
methods, apparatus and sensors for detection of a substance of interest in a 
gggftrffiffl s a m p 1 e * 

SUMMARY e 

BSUM (3) 

There are many types of standard tests or assays for detection of the 
P rese n c e a n d / o r c o n c ent r a t i o n o f s p e c i f i c: s u h s t a n c e s i n j r #i^gs|=j . L j n t i 1 
30 SEP' 91 08: 17s 30 U.S. Patent & Trademark Office P0061 
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BSUM (3) 

recently many of these assays required development of different reagents and 
protocols, for each substance? to be detected, Examples- 

SUMMARY s 

BSUM (4) 

In „ „ u or assay has gained increasing use- the an t i body -based assay, or 

immunoassay. In immunoassays, an antibody may be used, for example, to 
ilTOI^f^ for the prB^^nce of a particular antigen, hapten, or other 
molecule. Immunoassays have several potential advantages over previous 
assays^ 

30 SEP 91 08s 17s 38 U „ S . Patent & Trademark Office P0062 
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BSUM (4) 
SUMMARY 2 
BSUM <8> 

Immunoassays « „ « have formed. As used herein, ligand is defined as the 
s u b s t a n c e t o b e d e t e c t e d , a n d a n t i 1 i g a n d t h e s u b s t a n c e la s e d t o l^gl^ f o r 
the presence of the ligand. (In some 1 igand/ant i 1 igand assays, an additional, 
perhaps modified, ligand may be used that competes,, 

SUMMARY'S 
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BSUM (10) 

Y e t a n o t hi e r I i g a n d / a n t i 1 i g a n d a s s a y t hi a t i s b e c: o m i n g i n c i e a s i n g 1 y imp o r t a n t 
is the nucleic acid hybridisation assay, e t g M the DMA Prras^jg assay, which 
uses a " ffin&sjo^ " strand of nucleic acid as an anti ligand to test for the 
presence of a complementary DMA sequence.. DMA rgiH5*£x=f assays, like 
immunoassays, often use radioactive labels, fluorescent labels or enzyme 
labels, 

SUMMARY s 



BSUM (11) 
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BSUM (11) 

s P h e r e s a 3 9 }. u tinate d u e t o antigen-a n t :L b o d y i n t e r*- a c t ion. Bo t h i rn m u n o a b says 
and DNA ^j^raja^ assays have used luminescent labels as welL 

SUMMARY 5 

BSUM ( 1 3) 

A fMlfiifSIgjflfl of techniques are in commercial use or- under development that 
seek to avoid some of the problems noted above by avoiding the use of labels 
o r b y modifying how lables a r e u s e d « M any s u c h tech n i q li e s iafeffigl^ f o r t h e 
formation of 1 igand/ant i 1 igand complexes by optical means, For example, rate 
nephelometry, a type of immunoassay , measures changes in. 
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BSUM < 1 3) 
SUMMARY s 
BSUM (14) 

P regnan c: y « « « the la c k o f p o t e n t i a 1 f o r c o n t i n u dub m e a s urement or for 
making simultaneous determinations of multiple ligands in the same sample, A 
tajqftii5i=ri of other immunoassay systems use some form of optical detection 
without relying on precipitin formation, agglutination or standard labels, 
c3 e e* a a B 

SUMMARY; 
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BSUM < 15) 

There , , ,. 4,191,739, which makes a bulk conductance measurement,, 'This 
technique is a modification of the Coulter counter approach , whereby a 
c o n c! u c t i. n g §®Mgug{ c o n t a i n i n g n o n c o n d u c t i n g p a r t i c 1 e s i s p a s s e d t h r o u g h a 
narrow constricted channel, whose overall (bulk) resistance is measured. The 
overall resistance increases- » <■ coated with antibody, for example, are 
exposed to antigen under appropriate? conditions, they will aggregate, and the 
increased size and feMn1£l£lri of the aggregates can be related to the amount 
of antigen present. However, the sensitivity of this technique is limited^ 

is attached), and it cannot easily be adapted to measure multiple ligands 
at the same time in a single sample 1311131], nor to measure a continuously 
varying samp le. 
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BSUM ( 15) 
SUMMARY ; 
BSUM (.16) 

U.S. of a piezoelectric oscillator that has been coated with 

antigen to detect the pri^ypnce of antigen or antihoc^^in a ftO f H r4>i^l sample. 
More specifically, there^^ a change in the f requent^^- the oscillator as 
its mass changes due to binding. . „ or sophisticated inst rumen tat ion ; as 



solution after exposure to the g^rtffll sample and dryinR it befor 
measurements can be madeA 
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P0068 



BSUM (20) 



It „ „ a in less than a minute), capable of being continuous, capable of 
c J e t e c: t i n g t h e p r e s e n c e o f m u 1 1 i p I e 1 i 9 a n ci s simultane o u s 1 y i n a 

sample, simple to perform and label independent = It would also be 

advantageous to have an apparatus which enables such an assay „ 



SUMMARY: 
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In „ , . with the present invention, there are provided methods 
apparatus and sensors for determining the presence of a li 1 ^^^ in a 
sample by measuring changes in the bulk electrical conductance of a t 
v o 1 u m e „ T h e a a n d u c t a n c e c:: hango s are made 1 i g a n d ™ s p e c i f i c by, « « n e 
t e s t v o I u m e o f a p r e d e t e r f n i n e <: I r e g i o n c o n t a i n i n g 1 o calised art t i 1 i g a n d 
I igand,. This predetermined region is exposed to the fUlTOgf sample, 
1 is^-i'id/ ant i 1 igand in terac t ion occurs , and the resul t ing conductance ch 
a i " e monito r e d by any s u i t a b I e c o n d acta r 1 c e m e a s u r i n g ins t r u m ent. 




SUMMARY: 
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T h i s invent! a n a I s o relate s t o m e t h o d s and a p parat u s f o r e 1 i m i n a t :L n g 
non-spec i f i c noise-? and drift by (i) ^Iff^f^il^l the bulk: conductance of a 
test volume with nearby negative or positive control volumes, and/or (ii) 
m i n i m i z i n g e f f e c t s o f p h e n omena. 

SUMMARY j 

BSUM (24) 

More spec i f ical iy 5 in one embodiment, the £3tfT£^i sample flows through a 
predetermined region consisting of a matrix on which antil igand or I igand is 
i m rn o h i 1 i zed, A s u i t a b !L e c o n t r ol, 
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DRAWING DESCl 
DRWD<2) 



FIG. 1A shows the change in the conductance ratio between a test sensor and 
a control sensor after addition of a fllTOfgf sample containing a constant 
concentration of 1 igand 5 



DRAWING DESC: 



DRWD < 3) 
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DRWD (3) 

FIG. u „ « cal ibi^ation curve relating the initial rate ot change of the 
conductance ratio to a known concentration of ligand in the mWMWl sample- 

DRAWING DE£3Cs 

DRWD (4) 

FIG, 2 A shows* the change in the conductance ratio in a. f^fCffii sample in 
which the ligand concentration varies with time; FIG* 2B shows the change in 
conductance ratio after a garogal samp>le pulse. 

DRAWING DESC! 
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DRWD (9) 

F I G „ 5 A s h o w s t y p i cal a p p a r a t u s u s e d i n d e t e r m i n i n 9 t h e p r e s e n c: e o f a 1 i 3 a n d 
in a ItHffgj sample 5 

DRAWING DESCs 

DRWD (12) 

FIB. . „ „ sensor apparatus with several test cells and a negative and 
positive control, each cell having its own electric path and mwmWt path} 

DRAWING DESCs 
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DRWD (3.3) 

FIG, 6B shows a multiple sensor apparatus with cells in series, ali. ceils 
sharing a common current path and IS PUP 1 path» 

DRAWING DESCs 

DRWD (24 > 

FIG, 15 is a schematic diagram showing further- details of the ^fjjj^sfer^ll^ 
circuit of FIG, 14, 

DETDESC 1 
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DETD ( 4) 

Antiligand means substance used to \*g£jt$m fcr the r ** :-sefnco of a lljar.w 
that ^p&cx-t icaliy hinds the lls^ivj. 

DETDESC = 



i)ETD (8) 

Contacting «ieans is the^R-ans used cl, insure cent&L^Kje tween the localizing 
means and ?&&m£fal sample c:: jnt^ihinq the ii^and uf interGB'L 

DETDESC. 
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~*hi^:> invention relates to methods, apparatus and sensors for determining the 
presence of a ligand in a B^aaOTSi sample by measuring 1 igand-induced 
changes in bul k electrical conductance. 

DETDESCl 

DETD (IS) 

I n e m b o d i m e n 1 , a n t i I i 3 a n d t o t h e 1 i 9 a n d o f inter-est is 1 ocal i z e d 

within a predetermined region, The predetermined region is exposed to the 
j^te!%5i sample to he analyzed , and the hulk conductance of a volume (the 
test volume) that at least partially contains the. „ , a result of 
30 SEP 93. 08sl9f s 45 U.S.- Patent & Trademark Office P0077 
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DETD (18) 

1 igand-ant i 1 igand interaction in the predetermined region may be used to 
determine the pr^sencEi of 1 igand in the g^jufjof sample- 

DETDESCs 

DETD (20) 

Although the present methods and apparatus are designed to detect the 
presence of a 1 igand in a ftftiPiffSi sample, they are readily modified to 
detect the presence of a ligand in a gas, e.g,, by dissolving or bubbling the 
gas through an appropriate feiff^U or in a solid, e,g« by dissolving the 
s o lid i n a n a p p r o p r i a t e gglftgffSE 
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DETD (20) 
DETD ESC 3 
DETD (22) 

Changes „ . . or less) . Large nonspecific changes in conductance can 
arise from local environment variations, for example^ in temperature, 
composition of the g^TO&gi sample, viscosity changes, or non-specific 
binding of proteins or other substances to the predetermined region or test 
volume,, These changes 

DETDESC: 
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DETD (23) 



and quantify accurately the 1 igand-spec i f ic conductance change 



one f^^g^fgggl the hulk conductance o-f a test volume with the bulk 
c o n d u c t a n c e of a t 1 e a s t o n e c o n t r o 1 v o 1 u fne= B o t hi p osi tive a n d a 



DETDESC s 
DETD < 24) 

In „ u « preferred embodiment the negative control volume at least 
partially contains at least one predetermined region that is exposed to the 
g^IHISf sample, and this predetermined region has localized in it a 
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DETD (24) 

m o 1 e c: u 1 e w h o s e p h y s i c a 1 p r o p e r ties are s i m i la r to the p h y s i c: a 1 p r o p e r t i \ 



DETDESC: 

DETD (25) 



The conductance of a test volume can b 
c o n t r o 1 vol u m e in var i o u s ways, F o r exani p 1 e , 
c o n d u c t a n ce may he meas u r e d , t h e n t h a t o f t h 
from that of the test volume manually, 
ratio C, where ##EQUi## The test volume 
c a n b e f u r t h e i rjfggtffllifl^ij with! a p o s i t i v e 



that of a negative 
of each 

c o n t r o 1 s u b t r a c t e d 
u s i n 9 t h e c o n d u c t a n c e 
a n d / o r the n e 3 a t i v e c o n t r o 1 v o 1 u m e 
c o n t r o 1 vol u m e „ I n t h i s c a s e a 
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known cone 



bp t rat ion in the 
part i ally c on t aini 



DETD (25) 

p o s i t i v e c o n 1 r o 1 1 i 9 a n d i s p res e n t i n 
sample, a n d t h e p o s i. t i v e c o n t r o I v o 1 u m e at 1 east 
p r e d e t e 1 - f t * i n e d r e g i o n w r ) i c h i t s o 1 f h as localised wit h i n i t a n 
r e a c t s w i t hi t h e p o s i t i v e c: o n t r o 1 1 i 9 a n d « T h e tes t v t :< I u s n e a n d 
control volume may be rs&rni^faJSn to the negative control volume to correct 
for non-specific conductance changes, then to each other. The positive 
c o n t r o ]. s i 9 n a 1 can. 



a n t i 1 i 9 a n d w hi i c h 
the positive 



DETDESC 2 



DETD (26) 



Local i zat ion „ 
30 SEP 91 08s 20;; 31 



x n t i 1 i 9 a n d s may be b o u n d t o d i f f e r e r * t p r e d e t e r m i n e d 
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DETD (26) 

regions of matrix material,, allowing multiple ligands to be detected in a 
single gggjgjgSf sample, 

DETDESC: 

DETD < 28) 



"?h& MTOISi sample and the predetermined region may be brought into 
contact in a variety of ways as described in more detail herein below, 
example, a flowing stream of sample m^WW^i may be contacted with the 
matrix of the predetermined region. The MttMfrffl may flow either through 
past the matri^^jith diffusion carrying thj^ligand of inters 



For 



matrix or 
the mat r i x 



the 
■st 



i n t o 
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DETD (38) 

For „ * . binding, the amount o-f ligand bound per unit time will be 
proportional both to the concentration of ligand in the mW£&\ sample and 
to the flow rate. This yields a high affinity, or kinetic:, measure of ligand- 
For example, if the. 

DETDESC; 

DETD (39) 



The observed M?m®m of the slope dC/dT will depend not only on the 
c o n c e n t r a t i o n o f t h e p a i- t i c u 1 a r 1 i g a n d i n t h e gffitig&al s a m p 1 e a n ci t h e -f I o w 
rate, but also on other particulars of the experiment set-up, such as (1) the 
pore size of the predetermined region? (2) the total volume of g^rosfgf in 
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DETD (39) 

the b i oreg i on a va i I ab I i 
(4) the effective size 
Once this is done, how? 



> for ion flow; (3) the efficiency E of the sensors, 
of the, u . set of experimental conditions used, 
iver, the presence and concentration of ligand in an 



un known 
c u rve , 



samp 1< 



may be determined by reference to the 



rbaq dard 



DETDESCs 



DETD (41 ) 



Various » „ „ be designed to maintain a 
t h r o u g h o u t t h e e o u r- s e a f a m e a s u r e m e n t , e . g 

Srefgj r e s i s t o r s a n d / o r a p e r i s t a 1 1 i c p u m p . F 1 o w m a y b e m e a s u r e d b y 
30 SEP 91 08: 21s 37 U.S. Patent & Trademark Office 
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DETD (41) 

various commercially available devices (e.g M a G--1000 microliter per minute 
flow meter with regulator valve, from Gilmont Instruments, Great Neck, NY) , 
For particular sample mmM^m and ligands the change is conductance of a 
matrix due to both specific and non-specific: binding of material from the 
£f$W%&l s a m p 1 e m & y w e 1 1 b e c o i - r e 1 a t e ci i n a k f i o w 1 1 w a y w i t ! ~r t h e <::: h a n g e i n 
flow rate through the filter at a given applied pressure, since booh change? 
may arise from common causes such as the binding of material from the 

s a m p 1 e „ T h e c o n d u c t a n c e r a t i o i t s e 1 f m a y s o m e t i me s t h u s b e u s e d as 
measure of flow rate- 



DETDESCs 
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Refcsrring now to FIG. 2A, if the ligand concentration in th 
passing through the predetermined region varies with time, the 
w i 1 1 v a r y w i t h t i m e . For e x a rn p 1 e , a t p o i n t 1 7 , t h e 1 i g a n d c o n c 
the ^SSJSSl passing througj^jphe apparatus is sign i ficas^, and as 



the conductanci 



\tio d 



ases at a significant r 



slope dC/dt 
?ntrat ion in 
a resu 1 t , 



1 igand . 
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DETD (29) 



Where the predetermined region comprises ant i ligand con-fined within a 
semi-penneable membrane, is caused to flow past the membrane,. Thf 

1 i 9 a n d d i -f f u s e s throng h t h e mem b r a n e i n t o t h e p r e d e t e r m i n e d r e 9 i o n „ 



DETDESC: 



DETD (33) 
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DETD (33) 

Antiligands « « * the concentration of free ligand needed to saturate 
half the ant i ligand binding sites at equilibrium (as long as the total 
fgg^nfsail o f I i g a n d m o lecule s i s m u ch is large r t h a n t h e fafSc8tj1gi=yg o f 
binding sites) . When the affinity is high, the affinity constant is low, 



an d 



vice versa. More specifically, antibodies with, „ B are typically defined 
si tuat ion a I ly s An ant i ligand is considered high affinity when the 
c o n c e ntrat i o n of t hi e 1 i g a n d o f i n t e r e s t i n t h e gSTOgal sample is m u c h 
higher than the affinity constant, and low affinity otherwise* While not 
wish i n g t o h e h ou n d by the o r y , „ 



DETDESC s 
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Thus, t u „ of dissociation r B sub - 2 of 1 igand/an t i 1 igand cample;-: may be 
ignored, and the association of ligand and anti ligand is essentially 
irreversible* As feggffiftfei sample passes through the matrix in such a 
s i t u a t i o n , b i n d i n 3 i s s u h s t a n t i a 1 1 y g uantitative a s 1 o n g a s t h e gjjgff^gj 
passes through the matrix slowly enough and a significant fraction of the 
binding sites are available! that is, virtually 100% of the ligand binds to 
i m m a b i 1 i e d a n t i I i g a n cj a n d i s r e m o v (2 d f r o m t h e ggjgtrgfil s a m p 1 e - I n p r a c t i c e ? 
t h e f 1 o w r a t e n e e d e c J f o r g u a n t i t a t i v e b i n d i n g d e p> e n <:i s o n t h e r e a c t i o n 
conditions such as salt concentration, temperature,, 



DETDESC s 
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Binding need not be quantitative. 
P a s s ffiWiflcSl t h r o u g hi t h e p r e d e t e j m i n 
t i m e f o r g u a n t i t a t i v e b i n d i n g » Ins u e h a c: a s e 
know the p>ercent of binding which occurs, even 
extreme case 5 g&TOftCai will be passed through tl* 



; t reme 
quick ly 



that 



s it may be appropriate? to 
a rate that does not give 
it, a n b e sat i s f ac t ory to 
if this is not 100%, In an 
P r e d e t e r rn i n e d r e g i o n s o 
only a small portion of the ligand entering the predetermined. 



In some case 
d region at 



DETDESC ; 



DETD (43) 




Sample feijtfl&& f » may also be contacted with the predetermined region in a 
pulsed -fashion resulting in a curve such as that shown in FIG, 2D., For 
30 SEP 9i 08;: 21s 57 U„3« Patent & Trademark Office F&091 
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DETD (43) 

example, f&Rtgp^l sample may be injected into a flowing buffer stream of the 
same conductivity using standard commercial valve equipment (e^g, Rheodyne. 

DETDESC: 

DETD (44) 

As « „ a 1 igand. Such a situation can arise, for example where the ligand 
of interest is present in high concentration in the g^SRi^l sample, e^g* 
i 0 * s u p » 3 M , a n d i t i s d e s 1 r a b 1 e t o m o n i t o r t h e c o n c e n t r a t i a n a f 1 i g a n d 
continuously over an extended period of» 0 « anti ligand whose affinity 
c: o n s t a n t K t y p 1 c ally i s wit hi i n a n o r d er o f m a g n i t u d e o f t h e c o n c e n t r a t i o n o f 
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DETD (44) 

ligand expected in the ggtKESIffSi sample, Le 3 , a low affinity situation. In 

t h is si tuati on , the rate o f d i s see i a t i on r » sub ,2 of ligand/ an t i 1 i g an d complex 

is significant ^nfaf=ggjgg^iii to the rate of association r«sub B i (i«e. ? binding 

is reversible), and a significant fraction of the binding sites are 

unoccupied,. „ a 3 A can thus be used as a standard curve to determine the 

pr^^enco or concentration of a ligand in a raggggSi sample. The dynamic 

range of such 1 ow af f i n i ty , or egu i 1 i b r i urn , methods can be i nc reased i f 



ci e s i i - ed Id y u s i n g s everal p r edeterm ined, 
DETDESC 5 
DETD (45) 
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R e f e r r i n g . B „ s hi o w n a n e x ample of t hi e u s e o f 1 o w a f f i n i t y a n t i 1 i g a n d i n 
t h e d e t e c t i o n o f v a i- y i n g c o n c e n t r a t i o n s o f i i g a n d i n a &&C6fl?&ol s a m p 1 e „ W h e n 
t h e c o n c e n t r a t i o n o f 1 i g a r \ d in t h e j^W^f s a m p ]. e p a s s i n g t h r o u g hi t h e 
sensor rises (16), the conductance ratio falls as ligand binds to and 
occupies space in the, „ „ little or no ligand remains bound to the 
predetermined region, and the conductance ratio hence approaches or equals 
its original £&£8&oiHk Later still., the ligand concentration rises again 
(20) ^ reaches a new high (27), then falls again (22) ■ 

DETDESC; 

DETD (49) 
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DETD (49) 

The B « . method is inversely proportional to the volume of the 



The „ „ B the fuel is injected and burn&d. One of the characteristics of 
the combustor 108 is that it delivers the heat iflg&ffcftS contained in the 
injected fuel to the air flowing through the combustor 108 with a high degree 
of BriiciBriizy and„ 

DETDESC? 

30 SEP 91 0Bs25s0i U.S. Patent S< Trademark Office Pf3:U. 
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DETD (87) 

The „ , „ boost phase. At separation of the booster rocket 500 and 

missile 100, the missile will be travelling at a i v iach 'm^M^t^U where, after 
rapid ignition of the fuel takes place, sufficient thrust for acceleration 
will be produced by the ramjet engine.. 

DETD ESC s 

DETD (103) 

The „ u „ 524 that are provided in the longitudinal feeder channels 400 
and 482, To facilitate easy installation and to minimize the Htl^^f^fl of 
op^nins^ on the bladders, each bladder 43G has bonded to it two longitudinal 
30 SEP 91 08 s 25 s 10 U.S. Patent & Trademark Office P® 117. 
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DETD (103) 

tongues 526, the free ends of which are provided with a series of snap 
fastener holes corresponding to the fiftrtjiiaBra of snap fastener holes 524 in 
the longitudinal feeder channels 480 and 482. The bladders 430 conform to the 
inside, 

DETDESCs 

DETD ( 109) 

when fully extended, the bladders 438 are supported by the walls of the fuel 
tank 138, except for a considerable iI3?iflBggfg| of holes in the various 
members 476, 478, 484, and 486 in the fuel tank structure, The bladders 438 
conform. 

30 SEP 91 08 s: 25*2® U.S. Patent & Trademark Office P0113 
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DETD k 109) 

DETDESCs 

DETD < 133) 

For- flight of the missile 100 at maximum rlach la CTTiji3fc5& the air- pressure 
of the diffuser inlet of tr;e turoine fuel pump 4 30 is sufficient to prevent 
cavitation during missile operation below 19^000 feet altitude. For minimum 
■fi. ight Mach fH&ingEia ,. the diffuser air pressure is sufficient below 8^000 
feet altitude. Since the nitrogen supply is rapidly used up in low. 

DETDESCs 

30 SEP 91 08t25t28 U.S., Patent 8< Trademark Office P0114 
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DETD ( 1535 

Thrr "7*7 A Thn ^ :» l on + - - A- ! , ,l- -. ^ 7*7 I 



safety and arming device .1.32, a guidance system compartment 134, and a 



leaver « 



DETDESC: 
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DETD (26) 

Each wing has a high aspect ratio and tip rake, which tends to minimize 
h inge moment variat ions wi th Mach Isiai^gg^ under various comb inat ions of 
wing deflection and missile angle of attack with the tapered pi an form of each 
wing tending to* 

DETDESC: 

DETD (39) 

Each wingloek 140 comprises a housing having located therein a piston (net 
si- own) which is actuated by hydraulic mW M '3£\ applied through the tube 395. 
The piston drives a rod 397, one end 399 of which is received in a, 
30 SEP 91 08s 24s 39 U.S. Patent ?< Trademark Office P0108 
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DETD (39) 

DETDESC s 

DETD (61) 

FIG. , . . or more angle shock steps before it reaches the final weak 
n o r m a 1 s h o c k that d r ops the velocity t c 3 a s u b s a n i c gjgjfre „ T h e n o r m a 1 
shock , in this case is much less severe than one across an open duct. Using 
this method, therefore,, 

DETDESC s 

30 SEP 91 08s 24i46 U.S.- Patent & Trademark Office P0109 
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DETD (62) 

Assuming that the ramjet engine has been boosted to a iiaeh IMgi3gigfg[ M 
1.7, a cycle through the engine will be followed by reference to FIGS. 92, 
93, 94 and 95= . 

DETDESC: 

DETD (70) 

The , „ , is comprised of a Ferri type inlet designed for high pressure 
recovery with low additive? drag over the design Mach {irafi3 5i=ig range, a 
cylindrical section, and a conical-cylindrical section which encloses the 
comhustor pilot 320, FIGS. 1 and 7. 

30 SEP 91 08s 24s 54 U.S. Patent & Trademark Office P01J.0 
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DETD (70) 
DETDESC: 



DETD (75) 



DETD <61) 



DETDESC: 

DETD i62) 

Particles „ . « No.. 4,376, ; ii0) is easily d&r-iv&ti;, A monoclonal antibody 
specific -for an extended antigen is immobilized, e„g„ on a nitrocellulose 
•filter. i^M^i sample containing the antigen is exposed to the -filter* 
allowing antigen to bind, Then a second,, non-in tort or ing monoclonal antibody 
specific 



DETDESC: 

30 SEP 91 08 s 23s 52 
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with anti ligand to the ligand of interest if localized within a 



r e d e t e r m i n e d r e g i o n . T he p r edete? r mine d r e g i o n i s e x posed t o t h e 
s ample; a n d a 1 s o t o a n a n t i. 1 i g a n d w h i oh i n t e r act s b o t h w i t h the 1 i g a n d i n t h e 
Bg-aggfal sample and with ligand localized in the predetermined region, The 
bulk conductance of a test volume that at least partially,, 

DETDESC s 

DETD (64) 

As « ■ , previously described embodiment wherein ant i ligand is localized 
i n t h e p r e d e b e r m i n e d r e g i o n , the b u 1 k c o n d u c tance o f the t e s t vol u me may b e 
==> d 110 4 kwic 
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DRAWING DESCs 

DRWD<72) 

section through the fafigjSigj static relief valve of the fuel 



FIG, 71 i< 
system^ 

DETDESC;: 

DETD (9) 



P0105 



The air-frame assembly for the missile 100 is comprised of a iifoftnt sprel of 
major assemblies for ease of manufacturing and assembly, namely a forward 
body assembly 102 (including a nose section 104),. 

30 SEP 91 08 ; 24 i 22 U.S. Patent & Trademark Office P010< 
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US PAT NO: 
DETD (9) 

DETDESC: 

DETD (10) 

The „ . assembly ii^inciudes an inner body 12j^neluding an 

accumulator 122, homing antennae 124 and waveguide 125, a static pressure 



In p , . the basis o^nothisr type of pai-bicl e™f Arcec! competitive 
e o n d u c t a n c e a s s a y . I t m a e u s e d t o c: o n t i n u a u s 1 y m dW: o r 1 i 9 a n d :L n 
gggffgggf sample. Compartment 26 may be formed,, -for exafrtple, by confining 
complex 24 within a semipermeable membrane 32 that is permeable to the ligand 
of interest. When the sample gffftm&af contains no free ligand, complex 24 
will tend to lie within the test volume, since it will bind -co the anti ligand 
in the predetermined region. When the sample Sffigaggpf contains a high "level 
of the ligand,, many complexes 24 will lie outside test volume 30, changing 
the conductance of the test volume, since they will be competed off 
predetermined region 28 by the iigand in the g&Sfffflgai sample and will be 
free to move through compartment 26, The 1 i gand /par t i c 1 e complex 24 may bind 
only to the surface. 

30 SEP 91 08s 23s 17 U«S. Patent & Trademark Office P0099 
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DETDESCs 



DETD < 58) 



Here. « and p r e d e t e r m i n e d r e g i a n 28 a n d c o m p e t e s wit h p a r t i c 1 e c o m p 1 e x 
24 for a n t i 1 i g a n d b i n d i n g sites. W h e r \ t h e 1 i g a n ti c o n c e n t r a t i o n i si t h e 
ffggggftfgj sample is low, most of complex 24 is bound to the predetermined 

region 28= When it is high, most of- » « measuring the conductance of the 
test volume can be used to determine the presence and concentration of ligand 
in the %MW§Wl sample* 

30 SEP 91 08s23i25 U.S. Patent & Trademark Office P0J.00 
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DETDESCs 
DETD (60) 



Similarly, > - * used to influence the ability of particles to stick to 
su r face, l :: o r e x amp I e ? on e ecu I d remove p a r t i c 1 es f r om a HI&fgTOai samp 1 e 
while measuring the amount of ligand present by passing the sample rapidly 
past a filter containing immobilized anti ligand? if. - « from 
and also will be prevented from piling up on the filter" by the "s 

action of the l^re^l flowing tangential ly over the surface. Particle free 

m&?tf&\ carrying ligand can meanwhile pass through the filter, allowing 

b i n d i n g o f 1 i g a n d t o t h e i m m o bill z e d a n t i 1 i g a n d . 0 n t h e o t h e r h a nd,„ 

30 SEP 9i 08s 23s 35 U.S. Patent & Trademark Office P0101 
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DETDESC 



DETD <6i > 



Con d uctance 



k n o w r 1 a m o u n t o f a, n t i I i g a n d a n d p a r t i c 1 e s a i " e 



incubated to form a preformed complex. This complex is added to 
sample. Ligand in the sample binds to anti ligand in the complex 
ant i ligand localized in the predetermined region- The B^iiilBjgag of 
bound to the predetermined region depends on the amount of fi 
sample. This gives a. 

30 SEP 91 08s 23s 44 U.S W Patent & Trademark Office 



the mmm 

and also to 
part i c les 
ligand in the 

P0102 



f IC^ CAT MTi d 



r t n 1 a n r~ auati a r- 1 ir i 



total fMfm^tE^ of binding sites (assuming a defined -fraction of 
P red etermi nod r eg i on by weight is an t i 1 i g an d ) ; t h us, the large r t h e 
feMnlSiSfg of ligand molecules required to result in a given fraction of 
occupied binding sites. Therefore, where sample size is limited. 

DETDESCe 

DETD (50) 

As an example, suppose that one ml of a MiimM sample containing 1 ug/ml 
ligand flows through a sensor, the volume of whose pr&d&t&v--Uiin&ti region is 
30 SEP 91 ®S:.22£3S U.S. Patent 8* Trademark Office P0095 
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DETD (50) 

a b o u t o n e rn i c r o I i t e r 5 w i. t i *t « 

DETDESCs 

DETD (53) 

The simplest use of a particle for enhancing the change in bulk conductance 
is where ligand in the $&mSft£l sample is directly bound to particles by 
incubation. The 1 igand/ part ic ie complex in the fcMgCTSl sample is then 
exposed to the predetermined region, yielding a larger signal as 
1 i gand/ particle complexes bind than if ligand alone, * „ In a variation of 
the above, a k n o w n a m o u n t of i i g a n d t h at i n t e r a c t s wit h a n t i 1 i g a n c J may be 
added to the ^g^fjgi sample- This ligand can compete with I igand/part i c I e 
30 SEP 91 08: 22s 48 U.S. Patent 8< Trademark Office P0096 
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DETD (53) 

c o m p lexe s f o r ant i 1 i g a n d 5 t h u s f o r rn i n g t h e b * 
part ic: le-enhanced conductance assay 

DETDESC: 



for a competitive; 



DETD (54) 




ot a kn own 1 i g an d t h a t i n teracts wit h an t i 1 i g 
rticles and this cornier is added to the m'mMai sample; 
sample can then compete with this 1 i sand/part i c 1 
another type of particle enhanced competitiv 



?r typ« 
08 s 22 £ 57 
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1 i^^-rid from 
comp lex, 
conductance assay , 
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DETDESC s 
DETD (55) 



In « . , and a particle, and the complex is allowed to bind to the 
region. This region is then exposed to sample feniftofagl containing ligand 5 
which can compete? off the I igand/part ic le complex. In a variation of this 
technique, the 1 igand/part ic I e complexes released frorru 



DETDESC s 
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